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Introduction
The Izaak Walton League, founded in 1922, is one of the oldest and most respected conservation
organizations in the nation. By taking a common‐sense approach toward protecting our country's
natural heritage, the League champions the motto “Defenders of soil, air, woods, waters, and wildlife.”
As new generations of conservationists are born, the League strives to educate youth about the
importance of our nation’s resources. The League’s Creek Freaks program uses a curriculum called
Holding onto the Green Zone which was developed by the Bureau of Land Management and the
University of Wisconsin Cooperative Extension. Creek Freaks introduces youth to the importance of
water quality, and intricate system of the riparian or “Green” zone.
The Izaak Walton League has partnered with OAR Northwest who will be delivering Creek Freaks
curriculum during their Adventure Mississippi River trip. Adventure Mississippi River (AMR) blends real
life adventure with technology to reach students both locally and beyond the Mississippi River
watershed. AMR aims to inspire students to experience an adventure in their local environment,
understand the potential environmental impacts of their actions, and engage in the rich history and
diversity of species along the Mississippi River and its immense watershed.

Module #6
Holding onto the Green Zone Lesson: Nutrients
Plants in the riparian zone have the ability to take up and use nutrients in the water. Nutrients are
essential to plant life, but they can be harmful in excess. This can lead to algae blooms, decreased
oxygen levels, and poor light penetration.
Background
Riparian vegetation maintains or improves the quality of water in a stream by trapping sediment and
other pollutants from runoff and keeping them out of the stream. Both colonizing and stabilizing plants
(see Module #4) play critical roles in the ability of the riparian area to function properly. Each stream or
river bank must develop and maintain adequate numbers and varieties of these plant species to create,
over time, a balance between the eroding and rebuilding forces of water. In some cases, anchored logs
or rocks will perform this function. When the erosion and deposition forces are out of balance,
sediments and soils will accumulate in the stream channel, degrading the quality of water, harming fish
and other aquatic organisms, and clogging waterways. Through complex microbial processes, plants can
also break down, remove, and assimilate a variety of chemical pollutants that are present in the soils
and subsurface water of riparian areas, keeping many of these harmful substances out of rivers and
streams.

Unit 2, Station 3, Activity 1—Filter Plants
Description: Learners will demonstrate that plants can filter some pollutants from a riparian area.
Duration: 5‐10 minute set‐up one day; next day 20 minutes
Setting: Outdoor or indoor
Skills: Comparing, discussing, observing, predicting, recording
Objectives: Learners will be able to describe one way that riparian vegetation can remove pollutants
from water and will be able to suggest one reason why the capability of the GREEN Zone to absorb
contaminants is limited.
Materials:
• 2 fresh celery stalks for each team
• 2 plastic water cups
• Masking tape
• Red food coloring
• White vinegar
• 2 measuring cups
• Paring knife or plastic knife
• Ruler (cm)
• Paper towel
• Piece of notebook paper for each team
Advance preparation:
• Purchase several bundles of fresh celery; trim the bottom end off each stalk. No stalk should
be longer than 25 cm. Use stalks with leaves if possible.
• Buy red food coloring and white vinegar.
 Either set this up 4‐24 hours before running the activity or have students set it up one day
and complete it the next day.
Notes: The following can help with answering the discussion questions used in the activity.
What does the red food coloring represent? Pollution – especially excess nutrients, sediments and other
pollutants that end up in the water that runs over the land and into streams.
What does the vinegar represent? Toxic pollution.
What happened to the food coloring in each stalk? It was taken up by the celery, which is what plant
along streams do with pollution.
What happened to the vinegar? It was also taken up by the celery.

Compare Celery A and B? How are they alike and how are they different? Celery A and B both have red
food coloring that has traveled up the stalk. Celery A (with vinegar) also has vinegar that has travelled up
the stalk, making the celery sour. Celery A may not allow the food coloring to travel up as high and may
also be wilted compared to Celery B. This happens because the acid in the vinegar is breaking down the
cell walls in the celery. This helps show that when plants are forced to take up too much pollution, they
can suffer and not be as healthy. These less healthy plants are not able to protect the stream water as
well as healthier plants that are only filtering a moderate amount of pollution.
Is clear water always clean or unpolluted? No. Some pollution doesn’t have a color, so you can’t tell if
water is clean by just looking at it. Also, natural stream water may not be clear and clean looking
because there is life growing in it – plants, animals, algae. Sometimes clear water can mean that toxic
pollution killed all life in a stream and that is why it is so clear.
How can the presence of vegetation in a riparian zone affect the quality of drinking water in a
community? Vegetation in the riparian zone filters pollutants from the water and can help improve the
quality of drinking water.
Riparian vegetation can remove some, but not all pollutants. List ways your community might prevent
pollution in riparian zones before they become contaminated. There are many ways to reduce pollution.
Some examples include: reduce the amount of pesticides and fertilizers on farmland and lawns; pick up
after pets; reduce the amount of hard surfaces like roads and roofs in a community; reduce the amount
of lawn and replace it with native shrubs, grasses and trees that better soak up water and absorb
pollutants before they get to the stream; drive less often; maintain cars properly to avoid oil and
transmission fluid leaks; properly dispose of toxic household chemicals; etc.

WATCH this Activity!
IWLA staff filmed a training video of this activity to assist educators! Watch the demonstration by
clicking this link www.youtube.com/watch?v=‐1IuSc16Ffg or find it on our Creek Freaks website at
www.creekfreaks.net/training

Filter Plants
By slowing down runoff,
plants in the riparian zone
help water stay around
longer, allowing it to soak
into the ground. Once in
the ground, some pollutants
in the water attach to soil
particles or are broken down
into less harmful substances.
And the plants themselves
act as a water filter by taking
some of the pollutants in
through their root systems.

As you saw in Station 2,
water can travel back and
forth between groundwater
and surface waters. This
helps to explain why, with
the help of “filter plants,”
riparian zones play such an
important role in protecting
not only the quantity,
but also the quality, of
both surface water and
groundwater.
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Unit 2, Station 3, Activity 1 – Filter Plants

1

In this activity, you will
conduct a demonstration
to observe how plants can help remove
pollutants from water. You will also be
able to determine whether the following
statement is true or false: Clear water is
always clean, unpolluted water.

5. Let the cups sit for at least 4 hours—
overnight, if possible.

Your team will need:

7. Once the celery has soaked for at least
4 hours, begin your observations, starting
with cup B. First, make a chart like the one
below in your Zone Notes.
a. Remove the celery from cup B and
dry it with a paper towel. This will be
celery B.
b. Place the stalk lengthwise on a piece
of notebook paper, lining up the bottom
end of the stalk with the bottom of the
paper. Use the ruler to measure along
the celery stalk, making a mark on the
paper next to the stalk at every 1 cm.
c. Beginning at the bottom end, slice
the celery stalk at every 1 cm mark
until the red color is no longer visible in
the stalk. Mark this spot on the paper.
Measure the distance from the bottom
of the paper to the spot. This is how far
the color traveled. Record the distance
in your chart.
d. Have one volunteer from your team
smell the celery and then take a taste
of it where there is no red color in the
stalk. Take note of the celery stalk’s
texture. Record these observations in
your chart.

•
•
•
•
•
•
•
•
•
•

6. What do you think will happen to the
celery’s color, taste, smell, and texture? Will
results in the two cups differ? Write your
predictions in your Zone Notes.

2 stalks of fresh celery with leaves
2 plastic water cups
Masking tape
Red food coloring
White vinegar
2 measuring cups
Paring knife or plastic knife
Ruler (cm) or meter stick
Paper towel
Piece of notebook paper

Directions

1. Rinse off the celery and trim the bottom
end off each stalk. No stalk should be
longer than 25 cm.
2. Use masking tape to label the cups “A”
and “B.”
3. In cup A put: ¾ cup water, 3-4 drops red
food coloring, and ¼ cup vinegar. Add a
trimmed celery stalk.
4. In cup B put: 1 cup water, 3-4 drops red
food coloring, and a trimmed celery stalk.

1 Adapted from “In the Water: In the Plants,” 4-H Wetland Wonders (Oregon State University Extension Service)
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8. Repeat steps a-d for the celery in cup A,
which will be known as Celery A.

Zone Notes Filter Plants

9. Discuss the following questions with
your group: In the activity, what does the
red food coloring represent? What does the
vinegar represent? What happened to the
food coloring in each stalk? What happened
to the vinegar in Celery A? How can you
tell? Compare Celery A and Celery B. How
are they alike and how are they different?
10. Use the Zone Notes questions to help
you summarize what you’ve observed.

•

Is clear water always clean or
unpolluted? Explain your answer.

•

How can the presence of vegetation
in a riparian zone affect the quality
of drinking water in a community?

•

Riparian vegetation can remove
some, but not all, pollutants.
List ways your community might
prevent pollution in riparian zones
before they become contaminated.
Share your list with your group.
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Activity 2 ‐ Let it Rain
Description: This environmental education version of freeze tag actively demonstrates to students how
plants in the riparian zone filter pollutants out of rain runoff before that water gets to the stream.
Duration: 20‐30 minutes
Setting: Outdoor
Objectives: Through this running game students will learn about how riparian buffers (trees, shrubs and
native grasses growing along the stream bank) work, and the importance of restoring them to protect
water quality.
Materials: Chalk, tape, or rope to mark a start and end line about 30‐40 feet apart
Directions:
1. Line all of the students up behind one of the safe lines, next to each other facing the other safe
line (they will be running back and forth). Also define the boundaries on either side so students
don’t run out‐of‐bounds to avoid being tagged.
2. Talk to the students about riparian buffer functions (food, filter, flood control, habitat). Explain
to them that they are now going to experience how the riparian buffer works as a filter.
3. Ask for one volunteer.
4. Explain to the students remaining behind the safe line that they are now things such as
sediment, nutrients, and toxins. Ask them where these things go when it rains. (Down hill, into
the stream).
5. Tell everyone that your volunteer is actually a local volunteer and is embarking on a stream‐side
buffer planting project.
6. When the “volunteer” says “Let is Rain”, all of the sediment, nutrients, and toxins must run to
the other side of the playing field, they are safe when they cross over the safe line. Remind
them that they cannot go outside of the boundaries to the left and right of the playing field
(imagine a box). While running the “volunteer” tries to tag as many people as s/he can. If
someone is tagged they must stop and remain where they are.
7. After the first round, explain to all of the students that those who were tagged and remain in
the field are now streamside plants and trees. Ask the students if plants and trees can move,
explain that because of their roots, they must remain where they are.
8. In the second round, and thereafter, when the “volunteer” says “Let it Rain” s/he can continue
to run and tag the other players as they run to the other base line. The plants/trees cannot
move, but they can help the volunteer by tagging anything that gets close enough to them. This
helps to demonstrate that the plants/trees help to trap things such as sediment, nutrients, and
toxics, thus keeping them from running off into the waterways.
9. Anyone tagged on the second round stops where they are tagged and becomes a plant/tree.
10. Continue going back and forth until only 1 piece of run‐off remains.
11. This remaining person now becomes the volunteer. Ask the original volunteer if it was hard
restoring the riparian buffer by him/herself (they should say it was a bit tiring). Ask them if they
think it would have been easier if they had had some help from their friends and other
volunteers.
12. Let the new volunteer choose 2 other volunteers to help him/her. Play again with all 3
volunteers being able to run and tag.
13. Discuss observation with students.
14. If time permits, try again with 5 volunteers.

Mississippi Application
1) With the vast amount of land area in the US draining to the Mississippi and the extensive
agriculture in the area the results of excess nutrients and pollution can be harmful. Brainstorm
ideas for pollution reduction.
2) Research the vast dead zone in the Gulf of Mexico caused by excess nutrients.
3) Have students research how plants are being used, or can be used to reduce nutrient pollution
from both farms and urban and suburban landscapes. Information on green infrastructure
techniques such as rain gardens and conservation landscapes can be found at the Izaak Walton
League’s www.landsgreenwatersclean.org site. There also are a lot of methods for vegetation
to filter farm lands such as filter strips and buffers. Constructed wetlands also are used to filter
waste water in some municipal systems. OAR may pass by some areas of vegetation along the
river and be able to point some of these features out.

Image Credit: NOAA

For more information and for additional activities please visit www.creekfreaks.net/library to download
the Holding onto the Green Zone Action Guide.

